General Information
Unless otherwise indicated, chemicals and solvents were purchased from commercial suppliers or purified by standard techniques.
The 1 H NMR and 13 C NMR spectra were recorded on a Bruker (600 MHz) spectrometer. All chemical shifts (δ) were given in ppm. Data were reported as follows: chemical shift, integration, multiplicity (s = single, d = doublet, t = triplet, q = quartet, br = broad, m = multiplet) and coupling constants (Hz). 19 F NMR spectra were recorded on a Bruker (600 MHz) spectrometer (CFCl3 as outside standard and low field is positive).
Flash column chromatography was performed using H silica gel. For thin-layer chromatography (TLC), silica gel plates (HSGF 254) were used and compounds were visualized by irradiation with UV light.
Melting points were determined on a SGW X-4 melting point and were uncorrected.
Mass spectra analysis was performed on Agilent technologies 5973N and Waters Synapt G2 Si.
Bis-substituted allenoate were prepared according to the literature procedure 1,2 and stored at 4 ℃ prior to use. All aldimines were prepared following reported procedures 3 . All reactions were carried out employing oven dried glassware.
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Procedure for the [3 + 2] cycloaddition reaction between bis-substituted allenoate and N-Tosylaldimine
Into a solution of N-tosyl imine 1 (0.05 mmol) and bis-substituted allenoate 2 (0.1 mmol) in toluene (0.5 mL) was added triphenylphosphine (0.03 mmol) by one portion. The resulting mixture was stirred at R.T. and monitored by TLC. After the reaction was complete, the mixture was directly subjected to flash column chromatography (petroleum ether/ethyl acetate = 10/1 as the eluent) to furnish the corresponding product 3. 2 Hz, 1H; major), 2.75-2.63 (m, 1H; both isomers), 2.46 (s, 3H; minor), 2.43 (s, 3H; major), 2.09-2.01 (m, 1H; both isomers), 1.32 (t, J = 7.1 Hz, 3H; both isomers), 1.27 (t, J = 7.0 Hz, 3H; both isomers). 13 173.8, 173.7, 173.6, 162.5, 146.9, 146.8, 146.6, 146.4, 143.5, 143.4, 132.4, 132.3, 132.2,  132.1, 130.4, 130.3, 120.7, 120.6, 118.0, 117.0, 116.9, 115.9, 115.6, 114.4, 114.2, 67.2, 67.1, 64.1,  63.9, 63.5, 63.4, 57.9, 44.8, 44.1, 39.4, 38.8, 38.4, 38.3, 24.2, 24.1, 16.8 Triphenylphosphine (15.6 mg, 0.06 mmol) was added to a stirred solution of 4-methyl-N-(phenyl(phenylsulfonyl)methyl)benzenesulfonamide 1a′ (40 mg, 0.1 mmol) and α, γ-substituted allenoate 2a (42 mg, 0.2 mmol) in toluene (0.5 mL). The resulting mixture was stirred at R.T. and monitored by TLC. After the reaction was complete, the mixture was directly subjected to flash column chromatography (petroleum ether/ethyl acetate = 10/1 as the eluent) to furnish the corresponding product 3a′ (10.3 mg, 29% yield) and 3a (10.4 mg, 22% yield). 
